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Amendments 



Marked-Up Substitute Specification: 




'Anti sabotag e and anti thoft d e vice for tire inflating valveG' 



BACKGROU>JD OF THE IN\^ENTION 



Most of th e t e rrain and aircraft vehicles moving today use gas inflat e d tir e s with or 
without tub e s. For a prop e r functioning, a tire has to contain a pre e stablished gas 
quantity (usually air, but also different kind of gases), that m e ans that th e gas in th e tir e 
must r e ach and maintain a pr e fixed pr e ssure valu e in function of a d e termined referenc e 
tomporaturo. When the tiro is inflated by introducing a proper gas quantity, said quantity 
decreases because of natural gas leaks fi-om the tire and, eventually, from other 
compon e nts of the wheel group; this occurs also becaus e of accidental leaks, of more or 
less high intensity, duo to damages and^or punctur e s. Moreov e r, the right quantity of gas 
to b e introduced into the tire d e pends, according to the instructions of th e manufactur e rs 
of th e tir e s and th e vehicles on which said tires are mount e d, on th e expected using 
conditions, and in particular on th e load and sp ee d. Th e refore, mor e or less frequent 
interv^entions ar e n e cessary in order to modify or to r e set th e right quantity of gas insid e 
th e tir e s. 

Umi FEATURES OF THE I>rV^EMTION 
Th e anti sabotage and anti theft devic e for inflating valv e s of the tires compris e s: a cap 
with an internally thread e d body scr e wing on an inflating valve of tiro; an envelop e 
connected to the internally thr e aded body through a free tripper allowing th e screwing 
only and not the unscrewing of the cap, the envelope preventing to dir e ctly access to th e 
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threaded body, the acc o GG occurring only in a pre e fltablish c d zone of th e thread e d body, 

whil e th e unscrewing of th e thr e ading body occurring through a tool acting on said zone. 

In a first e mbodim e nt the fr ee tripper pr e sents a radial dovolopm e nt. 

In a second e mbodiment th e fr ee tripper presents an axial developm e nt. 

An element is provided b e tw ee n th e threaded body and the thr e ad e d end of the tube of 

the valv e ; the el e ment gen e rates on unscrewing couple, which is high e r than th e one du e 

to th e clamping of the threaded body on th e tube only. 

In order to obtain the unscr e wing of the cap, an undercut tool is us e d to r e ach th e pr e 
established zone of the threaded body; the tool engaging tooth found on a lower 
app e ndix of the threaded body. 

The undercut tool is fitted with ovm te e th shaped to apply on unscrewing couple only and 

not a screwing on e . 

The pro established accessing zone to the threaded body for th e unscrowing, engag e d by 
a tool, is located on the upp e r part of th e threaded body and it is reach e d through a 
passag e in the env e lope. 

The e ngaging zon e of th e e xt e rnal contour of th e env e lop e presents Icnurls, grooved or 
polygonal profil e s for an e fficient transmisGion of th e scr e wing torque. 
A sliding pair is provided, said sliding pair being formed by a radial protuberance and a 
corr e sponding groove located in the internal wall of th e envelope, the sliding pair 
allowing the transmission of the torqu e in both dir e ctions betw^ e en the env e lope and a 
cylindrical member, and allowing the cylindrical m e mber to fre e ly axially translate 
inside an internal housing located between th e thr e aded body and tho envelop e . 
A spring is fiirther provided to k e ep the frontal tooth of the a^cial fr e e tripper engag e d. 
Tho axial free tripper comprises teeth integral with tho threaded body and tooth integral 
with th e cylindrical member; the shap e of the tooth is chosen to allow the transmission 
of a sufficient screwing coupl e and a negligible unscr e wing couple between the 
env e lop e and th e threaded body. 
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Th e radial free tripper compriGOG te e th int e gral with th e thread e d body and radially 
d e forming te e th integral with the onvolope; the Ghap e of the t ee th is chosen to allow th e 
transmission of a suffici e nt scrow^ing couple and a n e gligibl e unscrewing coupl e 
b e tw e en tho envelope and th e throadod body. 

Th e contact betwe e n teeth, int e gral with the thr e ad e d body and t ee th, int e gral w^ith th e 
e nv e lop e , occurs on contact surfacoo inclining of an angle (7, d) in ord e r to disengage the 
contact between te e th and t e eth, so that th e scr e wing coupl e transmitt e d by th e env e lop e 
to the body is limit e d. 

AIMS AhJD EMBODIMENTS OF THE INVENTION 
In order to modify the gas quantity inside the tir e , a valvo is usually fix e d on the tr e ad of 
th e wheel (in cas e of tires with tube, the valve is sealing fixed to th e same tube and 
com e s out from the tread through a hol e ). 

Said valve, shown in Fig 1, substantially consists of a motal tube I containing a body 2 
fixed to its inner part through a sealing thr e aded connection 3, in which a s e lf closing 
mombor 1 with a sealing gasket 5 axially slides, said closing member 4 being hold m the 
closing posifion by a spring 6. The closing member ^ is capabl e of automatically opening 
when th e pressure in its part faced outsid e , that is in tho chamber 7, multiplied for th e 
efficient surface of tho sealing gasket 5 g e nerates, on tho closing mombor 1, an axial 
downward s forc e higher than tho on e due to th e pr e ssure in its part fac e d insid e , that is in 
the chamber 8, or inside tho fir e , multiplied for tho efficient surface of tho sealing gask e t 
5 fiirthor to the force of tho spring 6 or, vice versa, capable of remaining closed wh e n the 
forc e due to the pr e ssure in its part faced outside (chamb e r 7) is lowor than the one due to 
tho pr e ssure insid e the fire (chamber 8) further to th e force of the spring 6. Of cours e , the 
self closing member 4 is also opened by a mechanical action from outsid e by applying a 
forc e on its e nd pushing towards th e int e rnal part of m e mber 1 (this is an easy procedure 
to be follow e d by e veryon e to mdc e the air come out from th e tir e ). 
For what concerns the fixing of tho valv e to th e wh ee l group, that is to tho tread, in case 
of a tire with th e tube, th e metal tub e 1 is l e t into a rubber protuberanc e connected to a 
hole in th e tube of tho tir e , this protub e ranc e b e ing then inserted in its own hole in th e 
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troad; on tho contrary, in caso of tubolooG tireo, tho m e tal tubo 1 is prop o rly shaped and 
eventually thr e ad e d, as shown in Fig 2, in its low e r part in order to got a direct 
connoction, by int e rposing proper gask e ts, to the hole of th e wheel tread (not shown) 
allowing tho fixing through tho clamping of a nut (full motal valvo), which is conn e cted 
to tho hol e of tho troad by tho simple intorforenco of a rubb e r covering (Fig 3) applied to 
tho m e tal tube I and then properly shaped and fitt e d with a groove having a suitabl e 
diameter (B), and with an abutment of diameter (A) capable of assuring tho fixing of th e 
valv e loaded by th e gas pressure insid e the tiro. All thes e e mbodiments ar e Icnown and 
standard and th e valves ar e obtain e d according to the diff e r e nt kinds of l e ngth and 
diam e t e r. 

Tho end of th e metal tube 1 faced outside is externally thread e d (member 9 of Fig 1) both 
to allow the clamping of m e mbers for inflating th e tir e and to grant the screwing and th e 
clamping of a device 10 closing and^or protecting th e valve or another device presenting 
further aims depending on the functioning condition of th e tiro, which will be, here 
following, call e d ''cap", capable of prev e nting the direct entranc e to the s e aling internal 
part of th e self closing memb e r 4, and prot e cting said member A and th e r e l e vant gask e ts 
from impacts and/or tho introduction of polluting e xt e rnal m e ans (dirt, dust, etc) causing 
damag e s or malfunctioning. 

The main aim of the cap is to protect tho valv e and its internal components against 
unexpect e d external means (dirt, etc), anyway, nowadays; sev e ral kinds of caps ar e 
available in ord e r to assure more functions with different lev e ls furth e r to the usual 

prot e ction against dirt and gas l e aks. 

Caps with gask e ts for clamping the e nd of th e metal tube ar e Icnown, see th e memb e r 1 1 
of Fig 1, capabl e of sealing against any gas leak through the valve when its internal 
memb e rs 3, 4 , 5 of Fig I cannot assure a perf e ct s e aling. 

If the cap, for its particular shapes, propos e s technologic m e mbers, and/or consists of 
special mat e rials, and/or sp e cially coloured, int e nsifies real or suppo se d technologic 
features (of th e cap, whe e l and/or its compon e nts, vehicle, otc) it moots aesth e tic 
functions, hi addition, tho cap is capabl e of supplying particular information about, for 
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example, the tir e and itG us e : for example, th e colour of th e cap oft e n indicates th e 
inflating with gas different from the uaual air (for oxamplo, nitrogen, hohum, etc) and^or 
GpooiflOG the safety function of tho cap (for example, the yoUow colour of the capo of the 
valv e s used for the tiros of the aircraft). 

Finally, caps are Icnovvn including also measuring and/or surv^eying groups for th e 

functioning condition of tho tires (for example, by m e ans of th e moasuring of th e 

inflating pressur e , t e mperatur e , etc.) and/or groups signaUing th e functioning condition 
outside. For example, tho cap disclosed in EP No. 0 893 281 belonging to tho Applicant. 
]ji thes e cases, said groups protect lik e a cap. 

Hero following, as "cap" will b e called any memb e r capable of b e ing appli e d at th e e nd 
of a tire inflating valve carrying out on e ore mor e functions, some of these having been 
mentioned abov e . 

Of cours e , the caps, as above d e fined, have to assure the mounting on the valve and th e 
dismounting from tho same valve (for e xample for tho usual tiro inflating) for many 
tim e s. 

In addition, it is necessary to consider that many t>pologios of groups for surv^o>ing 
and/or controlling and/or signalling the functioning condition of tho tir e s have b ee n 
developed. Som e of these groups are clampod with the part of tho valv e located inside 
the tr e ad; in this cas e the part of tho valv e locat e d outside the tread usually maintains th e 
shape and tho dimension of a standard valv o . Oth e r groups ar e directly fixed to th e 
internal part of tho tread, and, therefore, tho tiro inflating valve is not involved. In any 
case, tho oxtomal end of tho tir e inflating valvo is still protected by a cap screwed as in 
the usual inflating valves. 

All the systems Icnown from the prior art, both for usual inflating valves for tiros with 
usual protection caps, and for special valves containing devic e s for surv e ying and/or 
controlling and/or signalling th e functioning condition of tho tir e s, and for usual valv e s 
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in which, instead of tho usual prot e ction cap, a d e vice for oun^oying and/or controlling 
and/or oignalling tho functioning condition of tho tircG is Gcrowod at the ends of th e 
valvo, do not provid e any appropriat e mean to prevent the usual unscrewing of the part 
Gcrovvod to th e external end of th e valvo (eith e r for an usual cap or a mor e composit e 
group for Gur\^eying and/or controlling and/or signalling the functioning condition of th e 
tiros). Th o roforo, said part is scrowod to tho valvo (by hand or by proper tools) and, 
consequently, is e asily unscrewed (by hand or by said tools). On the wheels of th e land 
and aircraft v e hicles with tir e s, anti sabotag e and an anti th e ft function is exp e cted. The 
anti thoft function can b e considered as a subset, or a consequ e nce, of th e anti sabotag e 
function, in particular wh e n tho cap consists of a mor e compl e x d e vice capabl e of 
carr>ing out other functions (for example, sun^o>dng and/or signalling the functioning 
condition of tho tiro) and/or, an>way, fitted with an own sensible value. 
Th o Icnown tire inflating valves hav e a cap which, if it does not carry out oth e r 
^ functions for sur\^ e ying and/or controlling and/or signalling th e functioning condition 
of tho tiros, generally protects tho internal part of tho valvo, being used also, if it is 
fitted with a prop e r gask e t 11, as furth e r sealing against gas l e alc through its inflating 
valv e . 

Tho cap 10, usually consisting of polymeric or metallic material, fitted or not with a 
scaling gasket for the tir e inflating valve, is scr e wed on the thread e d e nd of tho valv e , 
usually by hand, and, th e r e fore, it is always e asily unscr e wed by hand. Also in cas e of 
more improved caps, eventually made of more r e sistant materials (for example m e tal 
substances) and screwed on the valv e through stronger clamping couples obtained by 
means of proper manoeuvring keys or tools (pincors, for example), the removing of th e 
cap is easier. Everyon e can unduly r e move th e cap without particular ability and/or 

proper tools in f e w s e conds, in ord e r to easily access to the valve and to its internal 

components (and, through them, inside the tire) and/or to appropriate tho cap. 

Both in case of usual protecting caps of the tir e valves and in case of mor e complicat e d 

devices applied on tho valv e s instead of th e usual protecting cap, the theft does not caus e 
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th e loss of an e conomical valu e only (that Ig very cheap in cas e of UGual prot e cting cap) 
and the possibl e e nd of th e functions th e stolen cap carri e d out (in particular tho devic e s 
for surv^ e ying and/or controlling and/or th e signalling th e function condition of th e tir e s 
used inst e ad of the usual cap), but, abov e all, tho loss of tho cap causes tho risk of 
contamination and possible dangerous external actions for the valve body, and in 
particular for the s e lf closing m e mb e r 1. In any case, th e th e ft causes inconv e nienc e , 
troubl e , and — annoyanc e for th e owner and/or driver of tho vehicle. Ther e for e , th e anti 
theft function for thos e devices is suggostod both for usual protecting caps of the tire 
valves and for a d e vice signalling th e tir e inflating condition. 

In addition to the abovo matt e r, th e main probl e m of tampering or of th e real sabotage 
is connected, since tho removal of th e prot e cting cap of the valv e (for any kind of it) is 
often carried out not only to tak e posGession of the cap, but also to access to the s e lf 
closing member 4 acting the op e ning of th e valv e and allowing the leakage of gas from 
the tir e . Furth e r to more e vident actions, one of tho classic cas e can occur (and that 
often occurs, in fun, from spite or for oth e r wors e r e asons, up to a real att e mpt to th e 
h e alth of tho driv e r and the passengorG of th e vehicle) is the int e ntional total or partial 
deflating by someon e , of one or more tiros (that probably being the cas e more easily 
and quickly to be obtained and, also, th e worst on e . In fact, it is v o ry difficult to s ee a 
partial and un e xp e cted deflating when g e tting in a vehicl e or driving it at low sp ee d, 
but th e consequence can b e e von fatal because of the wors e ning of the driving and 
saf e ty conditions for tho v e hicle, above all in cas e of high sp e ed). 
In order to obtain the partial or total deflating of the tiro without particular effort, without 
using tools, without evid e nt actions, that is without risks and in a short tim e , it is 
sufficient to r e mov e (t e mporally or definit e ly) th e protecting cap of tho tire valv e and to 
manually and directly act on th e self closing member 4 housed insid e tho tir e inflating 
valve: pushing it with a soft effort towards th e inside of the valve, the s e lf closing 
member 1 op e ns and allows th e leakag e of gas from tho tire. Apart from the purpose of 
this action, it is a sabotage, which can have mor e or less s e rious oonsequoncos, from th e 
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only annoyanc e to the disast e r. Th e matt e r is rather important in an ag e when, b e cause 
of the political, r e ligious, social, racial e tc. reasons, th e risk of attempts to particular 
subjects or, also, for t e rrorist purpos e (th e roforo, without an e xact choic e of th e p e rson to 
bo hit) it is increas e d, as tho daily n e ws disclose. The chance, so doing, to cause s e rious 
damages with a real ch e ap cost and a negligible risk cannot be undervalu e d (consid e r a 
sabotage of th e tires of a bus), so that such a device b e ing availabl e for all th e v e hicles 
becomes very important. This kind of sabotage so e asily practicabl e could bo prev e nted, 
or, at l e ast, could talc e a long time, or could bo difficult and risky to b e carri e d out, if it 
should b e impossible to unscrew by hand th e prot e cting cap of th e tir e valve. This 
behaviour of the valve would also carry out th e secondary anti th e ft function as above 
disclosed. 

It is, th e r e fore, us e ful and important to pr e vent such a situation. To obtain th e d e sired 
r e sults it should b e sufficient to prev e nt tho removing of th e cap 10 (both for usual 
protecting cap or a devic e with other functions, as, for e xample, for controlling and^or 
signalling th e fimctioning and/or using condition of the tir e ) without using a particular 
Icoy or a tool available for staff only authoris e d to acc e ss to th e valve or, anyway, to 
r e mov e th e cap. 

AIMS A^ID FEATURES OF THE I>rV^ENTION 

Th e aim of the inv e ntion is to rem e dy to th e failure of th e prior art. Th e inv e ntion, as 
claimed, solv e s the probl e m of creating an anti sabotage and anti theft device for tir e 
inflating valv e s. 

Th e solv e d problems and th e main features of th e invention ar e disclos e d b e low by 
r e f e rring to th e e nclos e d drawings, not limiting th e purpos e of th e inv e ntion: 

i-. To prev e nt the undu e or unwanted removing of the cap 10 that m e ans, practically, 

to provid e th e cap with the d e sir e d anti sabotage function and, con se quently, with the 
desired anti thoft function of the cap, without modifying tho structur e of the valve and 
the usual montage and use of tho cap formalities; 
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2, To provide the cap with a device for controlling of tho clamping torque. Ag shown 

in Figs 5, 6, the anti sabotag e d e vic e is obtain e d in s e veral wayo, for e xample, by locating 
on the e nd of th e valve, as int e rferenc e for th e conn e ction of th e cap, an undercut shap e d 
contour 12 (See Fig 5), instead of the usual threading 9 so that the clamping cap 10 
radially e mbraces one of its parts 13 around th e undercut shap e d contour 12; or, by 
keeping the threading 9, to provide (Fig 6) the cap 10 with a further radial clamping 
device \A with resp e ct to th e e nd of th e valve (clamp, radial scr e w, e tc.) requiring a 
particular tool to be acted for r e moving tho cap 10. 

It is necessary to consider that it is not suggested to modify th e usual tir e inflating valv e 
and, therefore, it is better to maintain tho threaded end (standard) unchanged oven 
providing the valv e /cap group with an anti sabotage anti th e ft devic e . It is also suggested 
to avoid using systems capable of changing or modifying the thr e ad e d end and, in 
g e neral, tho standard original structure of the valv e . 

It is also preferable, for practical r e asons, that th o montage and th e clamping of the cap 
10 (also in case of a more complex syst e m and carr>dng out one or mor e functions, with 
particular regard to functions for controlling and signalling tho functioning condition of 
the tir e ) and the starting of th e anti sabotage anti th e ft function arc as normally obtain e d 
as for th e screwing and clamping of the usual prot e cting cap, by hand, without particular 
tools or keys, since tho anti sabotage and anti theft functions ore useful only to prevent 
th e removing of th e cap, whil e they caus e a difficult montag e phase of the cap on th e 
valve. 

To attain th o anti sabotag e and anti theft functions without modifiing the usual montag e 
and clamping formalities of tho cap 10 and without changing, an>way, tho usual standard 
inflating valve of the tiro, that is by maintaining the connection through tho threading, it 
is necessary to provide the cap with apparatus e s pr e v e nt tho removing by just unscr e wing , 
unless a particular k e y or tool, to be suppli e d and not availabl e for everyone, is us e d. 
This is tho aim of tho invention. The solution cannot, of course, be so obvious: ther e fore, 
it caimot, for e xample, base on a very strong final clamping of th e cap 10 during th e 
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montag e for th e screwing, that can prev e nt th e unscrewing without using th e k e ys or 
pinc e rs allowing to apply quite high unscrewing coupios on tho cap 10, 
In fact, e v e ryon e can b e e asily provid e d w^ith those generic tools or members with 
equival e nt function, and, ther e fore, it should not n e c e ssary, in this case, any particular 
tool or key for authorised staff only. Substantially, tho function cannot bo easily 
associat e d to a high e r torque to bo applied to th e final clamping of th e cap 10 aft e r th e 
scr e wing on th e valve body. 

In the same way, tho function cannot be reach e d through a devic e which, when it is 
scr e wed on th e valvo, requires the p e rman e nt changing or th e d e struction of th e d e vic e 
(to b e carried out by m e ans of particular tools) to obtain its r e moving, sinc e it avoids the 
main n ee d to us e again tho cap 10 for s e veral tim e s. 

On th e contrary, it is important that th e cap 10 is normally screwed by applying th e 
proper torque to the envelop e 16 (usually this operation is carri e d out by hand, ther e fore 
the torqu e nev e r r e sults v e ry high b e cause of, also, th e small diamet e rs of tho env e lop e ), 
but that, wh e n the clamping is roachod, tho thread e d conn e cting member is no mor e 
removable if a particular tool, or mochanism or key is not us e d. 

A formality to r e ach what is desired is obtained through a cap 10 that is no more a single 
part (now, th e usual caps have an envelope which is dir e ctly thr e aded insid e for th e 
clamping to the end of tho valve) but it is fitted with, at loast, tho tw^o main members of 
Fig 7: an intomally thread e d member 15 capabl e of scr e wing on th e end of the valve 9 
and the envelop e 16 of th e cap. Tho connection b e tw^e e n th e envelope 16, tho clamping 
and scr e wing couple is appli e d to (for exampl e by hand by a prop e r tool) and the 
internally thread e d member 15 is reached though a froo tripp e r (Fig 7 section A A) 
allowing th e transmission of a torqu e b e tw^ ee n th e envelope 16 and th e threaded body 15 
in th e screwing dir e ction only. So doing, when th e clamping of th e cap is reached and a 
proper stopping torqu e is granted (capable of contrasting an xmscrowing couple), it is 
impossibl e to unscr e w th e cap fi-om th e valvo since th e unscr e wing couple applied to th e 
envelope 16 is not transmitt e d to tho threaded body 15. 
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In ord e r to r e mov e the cap 10 it is n e ceGsary to provid e parts on th e throadod body 15; 
said parts being prop e rly shap e d and capable of clamping by means of a Gpccial key, or 
tool, or similar m e chanism to b e supply and available for staff only charg e d to remov e 
tho cap 10. Suitably, said parts aro located in a zon e of th e cap/valvo group not dir e ctly 
accessibl e , so that th e unscr e wing by means of improper tools inst e ad of specific tools is 
prevent e d. 

In addition, not only a device for surv e ying and/or controlling and/or signalling th e 
functioning condition of th e tir e s mount e d in place of the prot e cting cap of th e valve, 
but also the curr e nt prot e cting caps of tho valv e nood a full and sure clamping on the 
thr e ading of the tube of tho tir e inflating valvo. This clamping is nQceGsar>^ not only to 
avoid thoir unscrewing and falling during the running of the vehicle becaus e of th e 
external forc e s and vibrations, but also to assure th e effici e ncy of one of th e functions 
that thes e components (also in case of current protecting caps) hav e to carry out, 
consisting of creating, through a gasket 1 1 : a furth e r barri e r to th o eventual gas leakag e 
through the valve wh e n th e s e lf closing m e mber 4 or other internal parts of tho inflating 
valvo cannot assur e a prop e r sealing for the gas of the tir e and, th e r e fore, caus e a 
leakag e through th e int e rnal passage of the valve. 

The function prev e nting th e manual unscrewing of tho cap 10 after its scr e wing on th e 
tiro inflating valv e is obtained by separating th e e nvelop e 16, capabl e of b e ing 
manipulated and used to transmit to th e devic e th e couple n e c e ssary for tho scr e wing, 
fi-om the internally throadod memb e r 15, capable of screwing on tho throadod ond of 
th e tub e of the tire inflating valve, and by introducing between them an unidirectional 
free tripper. 

Said unidirectional froo tripper has a radial shape according to the functioning 
schemes of Fig 7 Section A A, or an axial shap e , according to th e functioning 

schemes of Fig 8. 

According to a pr e ferred embodim e nt of th e radial shape, radial tooth 17 aro found on 
tho ext e rnal cylindrical surfac e of th e thread e d body 15, tho tooth 17 being capabl e of 
engaging tho frontal surfac e of prop e r protuberances 18 connocted to th e int e mal 
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cylindrical surface of th e env e lope 16. Said protub e ranc e s 18 ar e normally located in 
the configuration of Fig 7 S e ction A A, but they pr e s e nt elasticity suffici e nt to allow 
their radial flexion towards outside so that thoy disengag e , e ventually, from th e t ee th 
4^ 

Tho radial elasticity of th e protuberances 18 is eventually controll e d or chang e d by 
m e ans of external elastic members, as springs, pol>Tnoric members, e tc. 
By applying a torqu e in a clockwis e direction (according to Fig 7 S e ction A A) to th e 
onvolopo 16, tho protuberances 18 engage the tooth 17 and transmit tho torqu e to the 
threaded body 15. Vic e versa, by applying a torquo in a counter clockwise dir e ction 
(according to Fig 7 Section A A) to tho envelop e 16, tho protuberanc e s 18 slide on the 
back of tho teeth 17 and th e y do not transmit any torque to th e thr e aded body 15 (a 
minimum value due to th e friction during th e sliding of the protuberanc e s 18 on th e back 
of th e teeth 17 exc e pt e d). 

According to a preferred embodim e nt of the axial sch e m e as for Fig 8 of tho frontal 
t e eth 19, parallel to the axis of the device and locat e d on an e xt e rnal circumferenc e of 
th e thr e aded body 15, engag e the homologous axial frontal teeth 20 located on a 
cylindrical m e mb e r 21 to b e co axially mount e d on tho thread e d body 15 and capabl e of 
axially sliding downwards with respect to tho body 15. Tho sHding has a sufficient 
width to disengag e the homologous t e eth, whil e a spring 22 pushes on th e cylindrical 
memb e r 21 upwards, which t e nds to maintain th e te e th 19, 20 in contact e ach other. For 
mounting reasons of the cylindrical m e mb e r 21, the threaded body 15 consists of two 
parts 15a, 15b welded each oth e r 

Th e cylindrical memb e r 21 is conn e ct e d through a sliding pair, for e xample the radial 
protuberance 23, to a corresponding groove 2 4 locat e d in the internal wall of th e 
envelope 16; so doing, it is possible to transmit a torqu e in both directions betw ee n th e 
envelope 16 and tho cylindrical member 21, which, anyway, carries out its axial 
translation in th e housing locat e d insid e tho external cylindrical surface of tho thr e ad e d 
]^ody 15 by contrasting the action of the spring 22. 
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By applying a torquo in tho screwing dir e ction on the e nvelope 16 Gaid torqu e is 
transmitt e d to the cylindrical m e mber 21, its axial te e th 20 e ngage th e homologous axial 
teoth 19 of the thr e aded body 15. In this way, the stopping torque is transmitted to the 
thr e ad e d body 15. 

After th e clamping, a non return couple acts betw ee n the thr e aded body 15 and the 
thr e ad e d e nd 9 of th e tube 1 of th e tire inflating valv e . 

By acting a torque in the unscrewing dir e ction on the e nv e lope 16, said torqu e is 
transmitt e d to the cylindrical memb e r 21, its axial t ee th 20 tend to slide on th e 
homologous back of tho axial tooth 19 of tho thread e d body 15; this is duo to th e 
particular inclination angle of tho backs of the t e eth, so that tho cylindrical memb e r 21 
tends to downwards translate against tho force of tho spring 22, without transmitting an 
unscr e wing couple to tho thr e aded body 15, a value of the friction coupl e in tho sliding 
motion of tho backs of th e axial tooth except e d. 

The spring 22, as shown in Fig 9, is also located b e tween th e throadod body 15 and the 
envelope 16: in this case, said spring 22 acts as above, if tho sliding pair betw e en th e 
envelope 16 and the cylindrical member 21 pres e nts an axial abutm e nt compelling th e 
cylindrical memb e r 21 to move downwards th e env e lope 16 against the force of the 
spring 22, if th e unscr e wing couple is applied to the envelope 16 and th e tooth backs of 
the cylindricaF' m e mber 21 slide with resp e ct to th o ones of th e threaded body 15. 
With this configuration, it is also possible to make the env e lop e 16 and th e cylindrical 
memb e r 21 in just one pi e c e or mak e them int e gral each oth e r. 

Th e e mbodiment with radial arrangem e nt pres e nts a radial e ncumbranc e higher than 
th o axial arrang e m e nt: therefor e , this axial arrang e m e nt is bett e r than the radial on e 
because of th e limits for the radial admissibl e encumbrance v^ith r e spect to th e 
environm e nt and th e compon e nts existing around th e tiro inflating valv e . 
It is obvious that, by using th e se kinds of m e chanisms, only a part of th e torque in th e 
screwing dir e ction (in a clockwis e direction in Fig 7 if a right thread is used) is 
transmitt e d to the thread e d body 15 b e caus e of the friction between the fr ee tripp e r 
teeth and th e thr e aded body 15. 
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In both radial and axial embodimentG, th e m e sh among the homologous toeth is 
replac e d by homologous cavities on both parts with int e rposition of properly shaped 
floating connecting rods, as for free trippers of common industrial production. 
So doing, th e unscr e wing of the devic e acting on the e xternal envelope 1 6 is prevent e d, 

or" 1 1" 

is d e sir e d, on condition that th e thr e ad e d body 15 is clamp e d if it is scr e w e d, causing a 
non r e turn clamping couple with a value high e r than the torqu e that can be transmitt e d in 
th e unscr e wing dir e ction, said torque being low but e xisting. 

hi ord e r to assur e a high e r non r e turn clamping couple, furth e r to th e usual friction 
betw ee n both parts conn e cted through th e thread w^h e n th e ir both ends are in contact, 
oth e r t e chnical m e mb e rs are used, as for example: 

• S e lf clamping d e vices in th e thread e d body 15 on the male thr e ad 9, as a partial 
d e formation of the female thread of the threaded body 15 or the interposition, on its 
upper e nd, of a deforming elem e nt capabl e of causing an high friction couple on th e 
thr e ad 9, as usually used for the self clamping nuts. (See Filippi, Dis e gno di Macchin e , 
Vol. n, Hoopli as known not limiting or exhaustiv e exampl e s); 

• Furth e r compon e nts allowing a strong friction and an e ff e ctive non r e turn couple 
betwe e n both parts 15, 19 fix e d each other, as for exampl e elastic washers of UNI 1751 
e 1752 o DIN 128, undulat e d and Icnurl e d e lastic washers, plan e or conic elastic wash e rs 
with toothing according to U>JI 3703, 370^, 3705, 3706, etc (See Filippi as cited), to b e 
applied to the abutment end of th e male thread 9 in order to avoid damages of the mal e 
thr e ad. 

An embodim e nt is shown in Fig 10: th e upper abutment end of th e mal e thread section 
9 of the tube 1 of the inflating valve contemporan e ously touch e s both th e s e aling gask e t 
1 1 and th e e l e ment 25 charact e ris e d by elastic axial toothings engaging the s e at found 
on the upper end of the cavity of th e thr e ad e d body 15 and th e abutment end of th e tub e 
during the clamping, causing a strong non return coupl e against th e unscr e wing. 
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To assure th e unscr e wing is carri e d out wh e n r e quir e d, without carr>ing out by hand or 
by usual tools and/or comm e rcial m e mbors, it is n e cessary to apply the unscr e wing 
couple directly on tho thread e d body 15 in zones which ar e reachable only by means of 
prop e r tools and availabl e only for buyer of components fitt e d with anti th e ft d e vic e s. 
An embodiment is shown in Figg 8,11, this embodiment using a special key 26 with 
two arms on th o lower part 27 of th e threaded body 15; the k e y 26 axially ext e nd e d 
downwards so that proper radial notch e s 28, capabl e of introducing th e t e eth 29 of the 
special key 26, are formed. Said low^er part 27 is covered by the external envelope 16 
and is und e rcut with r e sp e ct to th e envelop e 16 if someon e wants to access from 
outside (consid e ring the usual mounting condition of th e tire valv e s on the v e hicl e 
wh ee ls). Only by means of a key capabl e of confomiing to the undercut and e ngaging 
th e notch e s 28 found on the lower part 27 of the thr e aded body 15, so that tho requir e d 
unscr e wing coupl e is applied to the thr e ad e d body 15, the unscr e wing of th e valv e cap 
is carried out. 

Both arms 26a, 26b of th e sp e cial key 26 are fl e xibl e or movable in th e radial direction to 
op e n and allows reaching th e lower part 27 of th e thr e ad e d body 15. 
The teeth 29 located at the ends of the arms 26a, 26b of the special key 26 to engage the 
lower part 27 of th e thr e ad e d body IS ar e shap e d as shown in Fig 12 in order to b e us e d 
just for appl>dng a unscr e wing coupl e to the thr e aded body IS, said t e eth 29 pr e sent a 
sloping plane tending to e xtract th e m from th e notch 28 if a screwing couple is applied. 
This is usefiil to avoid, anyway, th e application of e xceeding clamping couples. 
A furth e r embodiment to dir e ctly apply th e unscr e w^ing couple to the thr e aded body 15 
in zon e s w^hich are reach e d only by means of proper special tools consists, as shown in 
Fig 13, of creating a central opening 30 in th e upp e r wall of the ext e mal e nvelop e 16, 
through said central opening 30 a blind hole 31, finding on a protuberance 32 locat e d on 
th e upp e r part of the thr e ad e d body IS, is reach e d. The protuberance has a proper and 
non standard contour wher e only a k e y with a mal e profil e having the sam e ar e a of the 
blind hole 3 1 is ins e rted for unscrev^^ing. 
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To prevent tho introduction of impuriti e G, th e interfer e nce zone betwe e n th e c e ntral 
opening 30 of the onv e lopo 16 and tho protub e rance 32 is fitted with a proper gaokot 33. 
In all th e described embodim e nts, in ord e r to prevent the introduction of impuriti e s, a 
furth e r gasket or protecting lip 34 is provid e d in th e lower part of th e e nvelop e 16 in its 
interface zone with the cylindrical low e r part of the thread e d body 15. 
In all th e above m e ntioned embodiments, it is also possible to shap e th e e xt e rnal contour 
of the e nvelope 16 in tho engaging zon e for applying tho couple (both manual and by 
m e ans Icnurls, grooved or polygonal contours as shown in Fig 11. 

The clamping of th e cap on th e valve is correctly reach e d wh e n it is obtained by m e ans 
of a proper, sufficient and not e xcessiv e final coupl e . Both in case of manual screwing of 
tho cap on tho end of tho tiro inflating valve and, above all, in case of using of ancillary 
tools for a stronger clamping coupl e , the risk is to apply a too strong clamping couple 
damaging tho cap and^or tho s e aling gask e t 11. But, the application of an excessive 
clamping couple is not th e only problem: also an insuffici e nt clamping couple is harmful 
since it invalidat e s tho sealing gasket 1 1 action and causes th e unexpect e d, e v e n fiill, 
unscrewing of th e cap becaus e of the vibrations du e to tho running of the v e hicle. 
Advantageously, th e anti sabotage and anti theft d e vice appli e d to tho protecting cap of 
th e tir e valve (also in case th e cap comprises groups for sur\^cying and/or controlling 
and/or signalling th e functioning condition of the tiros) is, therefore, fitted with members 
assuring an effici e nt and full clamping of tho thread e d el e ments IS, 9 and of th e e ventual 
gask e t 1 1 locat e d insido th e cap for seaUng on the upp e r edg e of tho threaded end 9 of th e 
tir e inflating valv e by a not skilled person who has not any proper tool (and, th e r e for e , h e 
is not able to v e rify if th e couple for th e scr e wing has a suffici e nt valu e for clamping). 
Anoth e r e mbodiment is suggest e d which, fiirther to assure a fiill and efficient clamping of 
the threaded body 15 on tho valve 9, that is to advis e tho operator when a scr e wing torqu e 
with a proper value is reached, prevents an excessiv e clamping by applying screwing 

torqu e with a valu e higher than the prop e r one. In fact, tho exc e ssive clamping 

causes, as Icnown, a quick deterioration of the component and/or its d e struction and 
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consequent uselesGn o sG wh e n prot e ction caps for tire inflating valv e G mado of plastic are 
uGod. That particularly occurs when th e cap pr e s e nts a gask e t in the beat zone for s e aling 
of th e tir e gas. An e xcessive clamping torque e asily damag e s this gask e t. Of cours e , this 
occurs also in cas e of a compon e nt screw e d on tho end of tho valve carrying out oth e r 
functions, as for exampl e Gur\^eying and/or controlling and^or signalling th e functioning 
condition of the tir e , not only in cas e of an usual prot e ction cap. 
To r e ach this purpose it is n e cessary, th e refor e , to apply a limiting d e vic e for th e 
scr e wing torqu e also capabl e of advising the operator if th e required torque valu e is 
obtain e d. Th e usual and well Icnown tir e valves, and rel e vant prot e ction caps, do not 
pr e sent any function or any anti th e ft and anti sabotage d e vice, nor m e chanisms 
assuring a full and efficient clamping of the cap and its s e aling gasket on tho thr e ad e d 
end of the tiro inflating valvo. Tho same thing is valid for tho device sur\^o>dng and/or 
controlling and^or signalling th e functioning condition of th e w e ll Icnown tires. 
A devic e to get what m e ntioned abov e consists in applying a member limiting th e 
screwing torqu e applied by th e external envelop e 16 to th e thr e aded body 15 through the 
fr ee tripp e r. 

Consid e ring th e radial free tripper with te e th integral with pi e ces of Fig 7 Section A A 
shown in Fig 15, tho frontal part located botwoon tho te e th 17 and tho protuberances 18 
is GO shaped that th e frontal part is not radial, that is perpendicular to th e force mutually 
transmitted oach oth e rs (approximately tangential), but slanted with a proper angle ^ 
with r e sp e ct to the radial dir e ction causing, during the contact b e twe e n both surfac e s A 
and B of tho tooth 17 and th e protuberanc e 18, a radial compon e nt R tending to bond th e 
protub e ranc e 1 8 towards outside in ord e r to disengage it fi:'om th o corr e sponding tooth 
on the threaded body 15. 

When a pro ostablishod p e rp e ndicular forc e F b e tw ee n the two surfaces A and B (that is 
when a pro established torqu e valu e applied to the oxtemal e nvelop e 16 is r e ached 
assuring the prop e r clamping of the threaded body 15 on tho tubo of the tire inflating 
valv e ), tho radial component R r e ach e s a valu e causing the disengaging of th e two 
surfac e s A and B of tho teeth of tho free tripp e r. This, as dosired, limits the maximum 
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clamping couple to b e appli e d and advis e s the operator, who is applying the torqu e , that 
a quick decrease of th e opposite couple, tog e th e r with a vibration and noise due to th e 
radial r e l e ase of the te e th, by indicating th e corr e ct conclusion of the clamping 
oporation« So doing a first kind of radial free tripp e r is reach e d, also forming a coupl e 
limiting device which is e asily regulat e d by properly planing th e angle 7 and th e e lastic 
reaction of the protuberanc e s 18. 

With r e gards to the axial fi- ee tripp e r e mbodiment as shown in Fig 8, the coupl e 
limiting d e vice is made by a slant d of Fig 16 to th e contacting surfaces of the frontal 
t ee th 19, 20, initially on planes parallel to the axis of the devic e , transmitting th e torque 
between the ext e rnal envelop e 16 and th e threaded body 15 through th e cylindrical 
member 21: the same eff e ct as d e scrib e d above for the radial fi-eo tripper is reach e d. So 
doing, moreover, frontal cams 19, 20 ar e obtained allowing a relative helical movem e nt 
betw ee n the external envelope 16 and th e thr e aded body 15. By using a contrasting 
elastic member (the spring 22 of Fig 9), properly loaded, tending, as reaction, to 
prevent the axial movement of the cylindrical member 21 and/or the ext e rnal e nv e lop e 
16 with r e spect to th e thread e d body 15, said helical movement, and th e r e levant axial 
descent of th e cylindrical member 21 and^or th e e xternal e nv e lope 16 with respect to 
the threaded body 15, begins only aft e r the scr e wing coupl e appli e d to the ext e rnal 
envelope 16 has e xc e eded a value capable of g e n e rating, in th e hoHcal coupling of th e 
frontal cams 19, 20, an axial force higher than the one duo to the contrasting elastic 
memb e r 22. Wh e n this coupl e valu e has be e n exceeded (corresponding to the corr e ct 
clamping couple of the two threaded e l e ments) th e relativ e sliding of the h e lical 
surfaces E and G of the frontal cams 19, 20 and the descent, for a stroke C, of the 
cylindrical m e mber 21 and/or the ext e rnal env e lope 16 with respect to the thr e aded 
body 15, at the end of which the cylindrical member 21 and^or the external envelop e 
16, duo to the force of the contrasting elastic element 22, roleasoo again upwards until 
the surface G of the conn e ct e d frontal cam is in contact with the surface E' of th e 
immediately following tooth located on the threaded body 15. In this way a second 
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kind of axial fr e e tripp e r is obtain e d which, in function of tho forc e of tho contrasting 
elastic e lement 22, forms a couplo limiting devic e capabl e of b e ing e asily adjust e d by 
prop e rly planing th e angle 5 and th e contrasting force of th e spring 22, and, as for th e 
previous case, a system advising that the correct couplo valu e has b ee n r e ach e d. 
By applying a couplo to the oxtemal envelop e 16 higher than the ono nec e ssary to 
oxcood the maximum torqu e to b e apph e d to th e threaded body 15 and th o reaction of the 
elastic e lement 22, an axial forc e P positiv e in the dir e ction shov/n in Fig 17 is reached. 
This forc e P with stroke C is due to th e h e lical coupling of th e surfac e s E and G of the 
frontal cams and to tho e xternal e nvelop e 16 with respect to th e threaded body 15 or 
other int e rposed or connect e d m e mb e rs. Said axial forc e P is us e d for carrying out 
functions relevant to th e mounting and/or functioning and^or using of both usual 
protection caps of tiro inflating valv e and, mor e particularly, devices for controlling 
and/or surv^o>ing and/or signalling the functioning condition of th e tires scrow^ e d to th e 
oxtemal e nd of th e inflating valv e . 

A furth e r advantag e of this embodiment is due to th e fact that, before applying the abov e 
m e ntioned positive axial force P, it is, an>way, nec e ssary to efficiently complete the 
clamping of tho threaded body 15 on tho end 9 of tho valve by assuring in advance the 
good r e sult of this function. 

What said up to now i s us e ful for all th e abov e m e ntion e d cas e s, in particular w^h e n the 
axial force P is nec o ssary for carrying out the functions r e levant the mounting and/or 
functioning and/or using of usual prot e ction caps of the tire inflating valve and, mor e 
particularly, devices for controlling and/or surv^ e ying and/or signalling the functioning 
condition of the tir e s screw^ed to tho oxtemal end of tho inflating valve w^hich, befor e th e ir 
activation, have to b e corr e ctly clamp e d on th e valve with a pr e establish e d couple value 
Q von if the operation is carri e d out by hand and without any particular tool or m e asuring 
and controlling m e mber. 

An other embodiment of the couplo limiting d e vice provides that the relative sliding 
betw e en the helical surfaces E and G of tho two frontal cams, which are respectively 
found on tho thread e d body 15 and th e e xternal env e lop e 16, is limit e d to just one 
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Stroke C (Fig 16) lower than th e strok e C causing their disengage and th e passag e of 
the surfac e G from the contact with the surfac e E to the contact with the surface aft e r 
passing said stroke C. When the pr e e stablished value of the clamping couple of th e 
threaded body IS on the valv e e nd is exc ee d e d, a dir e ct h e Ucal movement of the 
external e nv e lop e 16 with re s p e ct to tho threaded body 15 occurs; said mov e ment 
caus e s a translation of the ext e rnal envelope 16 with r e spect to the thread e d body 15 for 
a quantity corresponding to C Wh e n the clamping coupl e appli e d to tho ext e rnal 
envelop e 16 is r e leases, it occurs th e r e turn of th e e xternal e nv e lop e 16 to its r e st 
position with respect to tho threaded body 15, with suffici e ntly low angl e s 5, by m e ans 
of a retrograde h e lical motion due to th e reaction of the elastic olomont 22. 
By applying tho couple limiting devic e , w^ith respect to th e scr e wing torqu e , as furth e r 
advantag e , any e xceeding clamping is pr e v e nt e d. 

All the abovo m e ntioned embodim e nts ar e appli e d not only to the usual prot e ction caps 
of th e tir e inflating valves, but also to the devices for controlling and/or sur\^e>ing 
and/or signalling tho functioning condition of th e tires w^hich ar e screw^ e d on th e 
oxtomal e nd of the inflating valvo and, therefor e , th e y protect th e valve and are subj e ct 
to the risk of r e moval for sabotag e and/or theft. 

The m e ntion e d technical solutions, for w^hat conc e rns the control of th e clamping coupl e , 
and in particular th e solutions allowing (through the advis e of tho start of th e tripping) to 
reach a prop e r and e fficient clamping value and/or solutions allowing, anyway, to avoid 
th e appHoation of e xceeding clamping couples, can be appli e d and used s e parately and/or 
cont e mporaneously by applying the anti sabotag e anti th e ft syst e m making tho manual 
unscr e wing impossibl e by an unscrewing couple appli e d to the e xternal envelop e 16. 
All th e abovo m e ntion e d embodiments ar e used not only for components to be appli e d to 
th e e nd of th e tire inflating valves but in all cas e s of controll e d clamping of thread e d 
m e mb e r s in ord e r to assur e a pro establish e d valu e of the clamping couplo and^or to 
avoid th e un e xp e ct e d application of clamping couples pr e s e nting a value much high e r 
than th e pro establish e d one and/or to pr e vent tho unscrewing by applying an unscrewing 
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coupl e to an e xternal env e lop e 16, e v e n if the screwing or unscrewing coupl e s ar e 
appli e d by hand or by m e ans of koyG and/or tools which e ngage th e e xt e rnal envelop e 16. 
All th e abov e mention e d devices, and the e xt e rnal envelope 16 in particular, arc made of 
polymeric mat e rials or m e tal onos, fitt e d with colouring du e to the nature or pigmentation 
of th e material or to coating of varnish or other substanc e s. In addition, th e ext e rnal plan 
contour of th e env e lop e 16 presents a circular s e ction or any other section suitabl e to 
favour th e transmis s ion of th e torque by hand or by m e ans of k e ys and/or tools. In 
particular, said external plan contour pres e nts protub e rances or a polygonal shape. 
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